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Gendered Innovations | Stanford University
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1. Chronic inflammatory diseases such as endometriosis are associated 
with a higher CVD risk 

2. 40% of women with preeclampsia/HELLP in pregnancy already have 
hypertension by the age of 40 

3. The onset of hypertension during menopause transition is asymptomatic

4. Determining the coronary calcium score with CT (CAC score) can be a 
tool to assess whether it is safe to give MHT 



Cardiovascular disease  

412,244 deaths

Chronic Lung Disease  

81,551 deaths

Lung Cancer  

70,500 deaths

Breast Cancer  

40,920 deaths

Cardiovascular disease is the leading cause of  mortality in women

2 3
4

Benjamin EJ et al., Circulation 2019
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Robert J. Atherosclerosis 2023



Sex hormones dysfunction and CVD risk:

Maffei S et al. Int J Cardiol 2019



Bartz D et al. JAMA Intern Med. 2020;180(4):574-583



Bartz D et al. JAMA Intern Med. 2020;180(4):574-583



Sakkers TR et al.

Atherosclerosis 2023



Spasm in the 
epicardial and 

microvasculature 
of the coronary 

arteries
(80% women)

Stenoses in the 
epicardial 

coronary arteries
(80% men)

Focal stenosisDiffuse atherosclerosis



Woman 46 yrs, since 4 yrs misunderstood symptoms of chest pain. 

After 3 CAGs sent to a psychiatrist …

Spasm at infusion 2 μgr Acetylcholine after nitro 



Are symptoms in women ‘atypical’??

No, symptoms are characteristic for the underlying disease

- fluctuating pain

-   at rest & exercise

- shortness of breath

- extreme tiredness

- role mental stress



Female representation in cardiology trials over time 

Nguyen QD et al. Circ Cardiovasc Qual Outcomes. 2018



Report Global Burden Disease

Lancet 17 October 2020



- fatigue, lack of energy

- continuous chest pain : ‘bra feels too tight’

- pain between shoulder blades

- fluid retention : ankles, stomach, hands, eyelids 
etc

- palpitations, PAF

- shortness of breath

- sweating, hot flushes

- insomnia

- headaches, dizzyness

Symptomatic hypertension is 

often interpreted as menopause

Maas AH. Clinical endocrinol & metabolism 2021



Jackson J et al Heart 2022

;endometriosis

•  Vasomotor symptoms +++





Poeta do Couto C et al. Maturitas 2023;171:45-52.

Meta-analysis endometriosis and CVD risk:



11 Febr 2022: socio-economic impact of endometriosis

Marchandot B et al  EHJ Open 2022





Concept linking infertility subtypes, infertility treatment, pregnancy outcome, 

and longer-term cardiovascular health:

Smith J et al. Can J Cardiol. 2021;37(12):1959-1968.





< 12 yrs

< 21 yr

< 26 yrs

< 45 yrs

> 4 children

20-43% higher risk HF



CAC score with CT scan in men/women over lifetime: 

1/3 of women after PE has CAC > 0 at 50 years of age

CAC score with CT can be helpful to assess individual CVD risk 









Interesse in Women’s Health?

• Iris Sommer (i.e.c.sommer@umcg.nl) 
• Hester den Ruijter (h.m.denruijter-2@umcutrecht.nl)
• Carmen van Vilsteren (c.f.m.v.vilsteren@tue.nl)
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